
Jjj^ljj iLaJ^j ^jjiJLs .^3j=Jl £_o ±l\ ij LLo 

jlSUHj ^li.J1 

. (iJbjjLe.! J-?\ V Jj-i-o (j-Ll5l Q*""'. kiJljJfc £1 K—ti r j-^j 

.(Hemophilia) 

3J^&-^_q iajjjg 5 j ■ .J-^y.-f- . 1 1 '. . U i , j a' 

ji-^j |jLi LiUJl ^ -1- J n .1 ...» i p^-pH lii*^ 

3^ Ji: U^J -^L>3^ sUlc (jU .dJJj (Jjhjtf V 

pJU J9 >: ^ 3 . 2^1 L > i3 SjJ JL.j>UI 

W^?-^ iji'^*" "j^" 1 -»-3 . 1-i-i 3SI— 3^SLaM ^.LoSlaVl 
^-3_j— _,i^£3l aIsubI j c t; ; ^jl jaj U^l Lo^ .sj^oLs- 




" , , ") :*l *C , 1 1 : \ j,^-. n . ^t o j*" I-.?.,, . i 1 1 '. .— \\ 

•-3 j°' ■■■ ^J-l • . '■-^ i ' '*tt7t lj "j a - q\ eLaliU » ■ l-»7... . 
i-li-OXg J-oli*Jl ^2 ■ "t * ^ (J-*^ A_lLoX A_lL£ilil 

Ja- ^ Li_o*A^T_J !_>^*; A_> A-^sLiM 
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j j« J fi j " jLo^Jij ii pjVl jjLa liiJj . sHIl J^-li 

.IjLilJ I-tk^-oj SlJjJx ^Libg ^g-i^J i-i^ Ij-jl f jJl /yC 



Ls^aJl " ^jtt (JSLiJl ^±^- ^Li^l a Lai 

^jj^-Sfl i_j Li oil Jt-o JijLn^aSl a jja ^ • ..."j . ^..i 

^ j7. -lu l jjjj V ~ASL. 1 j pjJl . LajiLJLi 

. 11 _Jlg ■ ,lflll Jlfl tS^Vl ^LacVl i^Aji 

5 liiUJ b « AbbJi 5UL>Ji ^ j» jJI JL>-jj tiWj 

LuSJs) . J^I^lJI ni^aj jjl ^jSle-oJl ijl ^j-ciii^ L&5 

pjJI jSLlio ^lJ-s-Ls .sj-oLjJI sLJl^I jt-iii ^1 g^J-ii.ni 
p-^jJl LiU- ^1 jtjUH 3 i^Liill Jii ^ft. 

jJLs- . (WJtJl ( Jj-o Ijt-fl-1 J I |J-^" ^J"^ A-JJ-^LiJl 

i^jLiJl J\ ■ » J ■ " : =jJ1 ^jLi .iiC^Vl ojjb jl=-1 i-iLcJ 

JSVLJl aJJo (_Vi-o .p-uisdl ^yic 1 Jjuj 

. aJ-oL=>- ajLo ic^-uj ajJl J^sejj (jl l_ ou 

?3luI>J t SUbO t ^ J$*£j ^ All Uj 

j • j n =LJl* il^Aii - j «" ,_jlil i_i_jjiL_i51 jcjLiua]! L^jJ 

JjLtlj j^a-ejjl tL-gJl ^3 t-i4_>Jl £-^3-°-? 6"°"^"' : 

i ■*>!■ ^ , ^ jl^_o ji ■■ L-il-j . * i _ J jiJl ^jj ^ aj s^iiJl i v i .1 *1 ,jl 

pjjl ' »1 ... ' .j i ^ - ^"^w ij^aAil ^ ■ f j*^l i _j^LjL^ ^- » 

- j ISL-Lj-o (Fibrin) ^.^t-iJl 

jjj-a ,Jj53g .LbLjj ^iij^lJl i a ^^Is- a^iiJl Ljj t. V . i. 

:a JJb Aij all ^jL-Ljgj-i ^^jLj 



AM 



V \ 




jjjjiiJI ^jLJi jjSil I j .Ail 



i_ijjiJl ' "i a 3^3 5-^5-" "-^j 3 ^ f»-"»-=JI ■■- Kaail 

^9 r jJl J^jJ _sLii ^,13 g .)-,7,„- ^51 

^^-o-^ij jl^Jl ajja ^ji^o ^ 5 .^jl^JJl jVU. 

jLi^g . ^^ii^ 3* (Fibrinogen) i y ± ^ 3 ^ iJr j ± ^\ 

iL=»j^Jl 3 iij^JJI (-sUVUjA ^^^^ Lo o^^-s 

3! juJUl 3j 3^ Ly _b JauJalLi i-jLisu Lo I j^s .^Jlll j *m 13 

2JL>J\ aJJb ,^_a i..iiiJsiH ^3-2-^3 - jjjiLi L-tuJaH J >="3 

Jj-sasJI ^jJl 5 *uJl ^jo^LJl ^Sg^JI (jiij^l b I bc i 1 

(JLftJI ^Xail <- i ^^ US . I j^jS 3-4^-0 ■ J UT" ^^3^11 1 jjB 

I^Uc JaLjtl ijJurf ^1 iisJl (j-^-^ -A-^-LojJI ilSUJl 

, < 11 i_fl!^utuJ l j 7 > o^ l ^ J_a (_5^^3 > p jaj) 



« 



LAj- 1000 ^\ F^* 3 " ' aj^-^it Lj_=- 2 _ : 1 o t _ s ij 

j ■ 1 J-S-lj 1 .1, |- J-l?"^ ^jiO^ I jl ^-=>- J J t J ..-1 ■ 1 

jSjkl V^j-o Jkj JjJl jJt*J-kJ3 . j M^ail JjjliJl jj-l-o 2_i_s- iLA-i- 

■ sLkJ( ^Jj ll\ i-iijjl oLj- I J 1* t - j A_J 3 ■ — g_0 . " 1 •■ ■ T j 

U>^ . L^jqJI ^j-lj jL^i- ^3 (JjL* Ji\ jJ-Slj ^5 jJ\ ^LJI Jo f >^ 

l^j-fl J — a- l " *T ^ ^ ^ ^ ft . x 1 " \ '- -\\ ^j—a r i_i ^ i_>L 

p .....U I - T. ; j J.UII ' " .'.1 . 1 .Cti 7 \M A7\\ 

jjj-o 100 (Jjjj jjTni ti (iasLilllj ^JiLi^l ^^ic 



Ly,<, 



iiJUii jl LaS . sLa-oV\ 5 p_ttJl (jig jlscJl l _ s J.£ ^jlJ' Ji-o 

. 1 •. i ^ - jjjL^ ^ a 21J-&-I3 A_tii- j jj-o jjgiii Li jVC.ti ji j-°3 
jflUs^ll a ^ p>53 LjjSO iA^. a 2» 




s 



IJiiLs .S^-^S y a VI . .^1 ^j. > : ^..-t jl : .1^1 ■». Wr.. .-; V 

Jr° L-^ IS'j ^ J*^ ^Igi/lg^Lad'jJI Ij^lj ^ 

Jj-Q ' (DNA) l_l jJI L yO— *J ^aj^^j ^^ii ^j-^"' ,, 

^•.IQI- J .1^1. -I ; .v ^-\\ j .^LyA. -I ,j\- n 1l ■» 

^^Jtlg .^jLa^jJJjjS3l iji ^J liia? 46 ^1 jl... iLj UjJI J^Jji |kui9ijl 

^^^^ <jli- f^*"^*^ ^5 ^ jl^j^ .*lA^^ Sl^i hJ 5 Zj a 'A^^ ^ - 

a^lkjt}^ ^\ ^^i-Ljcil ^^Isu^ (1_lJ I n — ^j-l " ^tAJ^j ^T*^ 100 

ii^;^ ji-ad Liiii ij B .r; ^ LSjjJaJi jasjq . (Genome) 

I^^a-^o . i.Cil LJjs. ^jl jSi iilii ..ft j . sLibiJI jijJI ZAj- jl 

, A .>* , ,^ l Z_Jlt*- ^1 Jjjtil ZAi- 1 j b.^.'V . ■ ^It^ ~ jJJ L-kinJI 

*r,," 1 r.fl i il; ,^.\l , a.'ib. .LjSUI 5 jUILjtji-, jjS31Ljia- 

.ijJl ujI^ISHI ^Z^LiJI jL^ 5 _JI As-jl^iiJjJo IM Ul '-'j-j n-.Vl 

^15^ Z 7* J . l ^ll J ^ 3_L^^ 5J._^-l3 i_A^*r p..>- T tl) LlM-T^ Jj-fi^- Lilj 

1 ^- ^ -1^3(1 ^j-O ^yjl ^.l^aJcJI ^-O l_J I '■ .*^U ji-^J I ■ ".^'^1 
'_>^"l3 '^- a -" . --^ — - :- ■ - 2- . 1 

t -' ■ " -.VI ^5 li^iLJl LiijjjJI Ij^j JIjJI - -jl^xl! J-s 5J4ji 

Jl IjtiLcJI LAjJI ^ LoJ^rg . ^ ..■•~\\ i ( >i ^-Llrtj ,jlJl j n ^ 

Iji^-ia ^Ij^ll -iajjiJI ^j-o j_Li3l/l 3—1= 'j^^ 3 tl ' " ' ■ W^i-^ u^'j 1 ' J *" 

,^j\_o 3_3_q^ ^j^q ^j-^flj Lff^ ' l - L - L - i " 3^ ^jl^- J_i JLaJ^ 

p "> . ^til. . . ^l-*J p-J jl ^ '"-~l l_i!Aiti^ ' 

L!Ai- ^jXiij li-^jj ./j^isJI JjSj UiLiJ' ^jj^jiL ^£jj£j 

iAi- jjl i-L^flaJ^o .iJiLLk^J! ^^-0 JJjllg it 3*4KjJI k j — ii ^^ix. jl^uJcll 



gjLu 6,1. fl a ^jLojJjuj jje ^ .-So^pdl (hJA ■ J~i» ^ j^3 \' M ?- L L t- L< ^ £w 

^^EmS ^ «l>»Vl L.I .L*J ,^1*- V Ul^iii oULS L3 -LaJ i^^> LpL$ 3 

, J .\\ j «>U LoAS!3\ 1 j \ *■ " a j i . ^ d_3Lui_o j^>-V^ ^.odl (j-*- 1 J_) Q " ■ " ■ -~ * 
^3jjJ- jl ... oLb-jJ jj^jjjlajl LlijJI jsl— ^-3 I^Jbl jlSVl t V=Jlg 

^^g-o in" \—b Vc i^jLiJLo Ii'Uai'i jl^j) j*jjI jJj-jo jj ,^^3 .LijJI 

« r .3 . -3 » 3 . \ * >*ji3 nucleotides ^\jl^^xS^\ 

jt_o i_fcx>\ * ' ■ Ljjlj i-AJJci ^Jjljg Jibu jiLiiJ LjL3o ^ ■" ^"'^ j" aj l 

)li ^ 1 £-» • I > 3^"^'' j' " 1 ij" ' i-aj* jl-o • £ ■ 5 . o . 

.^-i a'.' i_1ucj (XAoJl J mi Sal »Lljl I jja Jjju ) J .\ j J— J a 1 ^, j~ 1 1 »aajH 
^iLoV SJL&-I3 ,iJLijfc qjSIj Ljj^i ^j^Jlo^JlS j^j ULJ ■ ■ 

(oJLs jjd j~aiJ3 ■ Lj^yJI J-o LjlL.; JLjljjil I j"l '■ --w. J 5-.T\ LiUJl 

Li iaj^-i ,^11; L^Ij jJ"3 (Ijjlj 3JI o Lo^JjwJI ) -JL^jJ' jt_J (J-oi 

. ^jLi^Ij ^Jl icU-ol «J l^z^j-^3 L^je\ L«3_3^j j$\ ^1 1 11 III |tuijfl 
ij 1 a, ^3 3 j3 '-J L. o jl» a iS 5-^" ^ - 1 ^~ ^ 3A) La jJjjjJ^ 

20 ^^jli^j^Jl ij_3^"J '"^"3 "U"' 3 " lJS " 3 ■ 1 ' -^S.^ 1 l>° 
oJJk iaj^ * " -fl jjisLoft- ^/Lj ^ 1 — " ^^5' eLlJI 1 Lc 

|j-»J3_j-»J^ ^' 1 ii ^l^ jj-ii-fl JAilQ ^Jjji-a 1,113 jjli |_^SJ \ j -^in l _ji3Lo-Z*- ^/i 

?liiLLi.l b^Vl CiA^ ALj*JI Uj 

3 ^LS Jjts^i iy 1^ iLpJLa jLiLs-Vl piaijji ^3^ 

1 n.^-iTj J JjJ jjjjjjl ■ j^3-=- ^ J ■ ^ ^ j A.^i ■» J \. t j 1 1 1 ' 

. J^jJ ' ^-Ji^.aJ^ "j ^ — ^ iJlJbo ri Jj_LJ0jJ^ 'Jj-'a Li_Li^a^ 

^Ixi ■ - ' J V J jrfj^ 3_kJ 3 ^ j S iLfl -jLu j3 JuJk^u j ■ " I ■ ° 

■ iL ' j-^j ai 3 ^ 1 i^^iUl i-jLoid o jjs _p jLi jmLiV 

iijjl ij^^i*- ?iJai-uj^ ■ ^j a .a lJj- lj 3^H *LLiJ — ^ . 1- - . . . --- - |j^Lo->- 
,JM, 111 Jijs LiSltji Ijj-o-ii i_oi5 64 jjij jjl I_fliliwJI . -I.\.-jj.Kj.-^ 
.l^£a 5 • JJJ , ^£ f^>* r iii*?^ cS, (1 J t* ttif.tl J 
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{ 
{ 

i 



1 1 1 1 1 1 1 



^ j - ' ~" ■ p jl^ \ j ■"■ > 3! tLii^ ^\ .5 _^5cJl 3I . il_a-Lij j\ . Lj^tCi 




^1 ^Co-Jl jjj_a ^-.J-J ij-o-^J u^- 01 O^ " 3 " ^^d- 3 -(J^-ojJl 

jjiiij Liij\ ^iJLliaj .(^ l3) 3 \ jj-) 3* ( o -3 £) 

^JLjti U5 .iXjLjjj (ji^ 1 ^t 1 - 1 -! jj^ 1 I-jj-iAJl jUKII 

ijt*4jj (3-* 31 ! aj-Sji 3^ j^uaJ^ J-i mi '1 \ jTi J-V. ^^jjjjJJ jJLiij 



i ij 5 ^ i_J Lj -i3 



9 



I > i ^ll^ _ _-: -— ?— ^\ * j j ^ ^-j L_o ^iioJ^ ^ aj^j ■ 1 ■■ ^ 1 t ^ , -^i5 3^3!^ 

L^_kJ3j_fcJ\ -. -: ^- z.-^- ^\ * i I i-iLa ^j-i ■ J-^^^jjLoJI j^jiJ^ *_jL^z*. 

Jjl^>j1\ J-e iSXr" (£> es^ -6±^ 

Jajj L^j j> a~Jlt^ ^^-S iJ Lo3_- 3_lj^J^ a y^r^ ^ j a > " 3 - Lc 3J ^3^-^ I ^ I ^ iA^-^j 
•(j&jj^ '^Jr? Vi^ 1 L^^'^ 1 sijtl 

■ * '"j jA\ L ^ J j j^Lcj l •. \ jLa . ^^.s Z^I'lI j Jillj^s. ^11^13^1 ^\ 

L^J jLi Oj-l^il ^3^J> ^1^3^ < i.^T^ .lAaJI ^° 'Vl U^' 1 -^ j^i 
. a i ;^ -> i-i-J=3 j1 Jil pO; JSli J5 5 . i->3^ Vl 3 \ iu^ill 3! L^sJl 5 1 s jSJl Jl. 

^j^J ijjl lAiJl J^j^ j'' '^i - oi^jj-^ .UuJijJl l.i„..-i- 

■ -X>-^3 - kJ S i±) j T i i i T ^7 JiLiiJ3 

f ■■■ ijUjJJjJI ^Jj-O 100 Jl^^- lJ_&-3-I^ . Sjl1j_oV^ (jisLoJ- 

.j^JJJjJl .. ^^Vc J.I. ^ ( _j£3U^=>-^ 

20 



>■ 1 1 m" i jJJ Lo_o Li jJ=ia_o Lu.*s- ^ j£j..9 lLo jJjj^s- ^jLo^JjlaM I 

^LmJLj^l LiLftt »J=iu ljLloJI j^-I ^ p>Ua£J ^a^*; LoJJx Ia*3 -T-^f-rV ZASLjlJI 
£Aa- t 5_jla*4 La Ale ■*■'—*» ^^jjJaJI Lol .aj^L * Lo ^ U^jJl 




"IT" 



p - ^ ■■■ J] - — - j^ji-c ■ '■ --^ . jiJ 1 jLs . jJjjjlJI '■ cLiii-' ■ * 1 1 : Jr. ^ ^Slj 



LCi ij^Slj LaAii ., 



■ J] ■ Ujul J J o "2£\$ j 1 ^' (j-* t_l^ ^ 1 ■■ ^ ^fii. 



j'jjj ,>.ai ,i_IcLj_o ( Jj_i^S1j ' ij ' " ' * ""' tdU^ 



<*li J£ _h . -■ ^4 ^- — -— ^ 1 1 IS Jj 

lull > U.K > (olull WUJI ) T ); ■- 

JL.-.1.L ■ ,i, »XA Ijjjj »V' ;^ Jl 

^j£i <V gi^ I— tX^i ijjl JSt iLlii 

_,- -- <j* - Lu <U| _ '. ji _-a U-jI VI 

. I .l.ij -. j ll 



♦ 




jjj-vs- UasJl ' 1-.7.J \'&\ i^ls-j .i±i3j ^ i ;.An 

tj**- ^^-^1 o' ^ ■ 3,1 ^^^J 1 oi* 51 -; jj^-t j$ 

-LiUJl aJA^ ^JiLLjl 

jj 7 -^ ^-=tj*to LjyjJl ijr" 5 *-? 05-^ j * iiJ1j*oJ1 

.^S 3j *fl ^ A-i^U^l jrliiV ^ p ,L,.ti 

^xi; !_|j-o - (SjilscJI ^-d^^- Jt-*- 1 ?" O^*" 3* t)**Vl JjJ^ 

f fcAwj l jjjjJl ^ ■■ ""'"^ (fc-UJiil l-J>L=- ^-fr.-a- jl 

ill *ULJ1 d^U^ .i^slS ■ : y u a » 
iiiJj J-ojJ •iL^i Jj-o 



|jj j^J, . ^jj! l*U»b •^" jn u^^ 1 



S.s>i Us> ^ 6' l^-i > 

*3a1 .ijiA ^ ^.^1^^1^*1111 (tlS^c! 

i t , hi,.,, y llj o^-^ * <y 

fijU a- u i u lit? 5 ' ^ 

Ul r U~ll ^d^*- ^ a 

JS U, 5 .sj^jj, LiU- Alya sjjJj, .Jlj-* p . " "i" 

Ji^ll 1 j& J jlJ^I^ U^a SA^\g JS 

u-u, h> u=ji j^jjJi ^u\y ^l^s fj&u 

. J\ ^ fjJI Jij 



! ( fjl iJj," ) 
^LUI -(I Jl-i ) ^jAJI 1 

, • I ^Uol , , , ? 

JjaJI Jii Oli . ^s>i.l ,>j - 4 

( v J£^. ) f^l" jf=- o^t ^ 
a id jij o>u IjjI. . ^jjJ' 

U^ljj ^iUJI: »ii t,*— « -(^? 





■ u*;w-!=5 i _^- J -*"- 1 pJ^jLo-i ^ — p j \ ,\ , a j „ . ^.-^ ^ .. 



j mi ill LjL L ca^ 



^1 LiUJl j^=_^ j\ <J>U^ *.Ui£ ^JL-l j-V^i ^ i .....\ \ 

LJ 1 ^ ls*^ ^-"^ J*** |J-**^^ O^J^ 1 "^3 ^ Lii-gl 

i_i (.^jj Lo yc. ■I'A+j {>3-2lJ j-ol^^fl l^.J-m. ^jJI 

l ^aJI Ijii £-=g lili . * j lAi- ^3 I ~- i_oj^Jl 

(Jrt-^- J«-=- ij-S ^>=->«J^ LiJJl -^j-^ i^l (J«ia*i^ 

ji^fll3 .SJljJlT. J'j-o <L^ajgjJ\ bL*JL1\ 1 J-a jj^ili ^gjj' L=tilJ\ 

^^AaJI (Jj-l^JH _^5J Vg T .^.l^U y| j i"g^ ; V 

llJ jj-aS ^3^, LiiLi Ul 

jJJI li^i -jrl*ilJ ^^^H Uiij^ 

^jU-Llg^Jl i_3L2>VLl (^^iljJl JaJjcI Jjj^g^j ^ic ^gl=tj 

o-^ 1 63^i y^>»^'4 ljL-^JI jj^uj^H o^3j-^ 
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iiLbVU l»j I^lill Jl^yil J5,jL~Jt Zl-U. Jiii, 

^Lsj Jc ■ t ^LiJ^ Jj: 5jJ_a]La . Li£Lo_o \ja . V 57r > 

■ *" J""" ' 0^ LlS^Lafc L03 . life j ^iiai >. 

) L T SI p^l ^clj ^iS3 SjjpJl 1 ,i,.m J ^J*)l 

i n 1 i frr 

^gl t J ■ ■- - ■ t_J 1 '■ » .>>" LJ L.g j ill f^yH j-. k*V °> I "iJl-i 

JJ U>-fl Ai'il.*.^ IAseIL. <j«£>Ljdl -^j-i- j-a 2^>-° 

p ■■■ LAjJ) jJs jl^3 i_j LLj_3ci\ J t-Lkii-l ljjJj- 

3^ '^j-i-i 6^=-* u^3 -^J3 U 3^ ^ ^i^-^i 

Jtj . ^*Jt lai> i-iji J\ (j"3 ^ JL^* JJ ^5^3^ 

jyjs J ^jIjl^-J 03"^ ^\-3tLi \i±lt> lji,^ (j 3^ _r*i3 ^-j-jJ' 




.,1 (j) Lj^Sj jl (^) oLi 




3 I ^Ll^L p^J^ iJ-a.Jjj j-iU , JiVLsJl o-Ai 

.£!>UU ^3^,1 Jlpl^JI LxL. \j^3 I.^s UU.-l;,-,^ 

1 jjt, jjl— » L*a£l tlJUib Jis . p^L. ^3^-iJ ^3=- 3 ^ pi _^JLj 



as^i jSlji di-ts o> j-fli u^u- jL^u jj^yi r> i,3 

^311^^1053 .j^jSLJl ^ JA^M VI JjLHj p^J "j^e 

J* r"^ 1 ur* I-^-i \} & L&*Li j^Sa- U-*3^ (JjJ 3— iVU (■ j -I ■■■- r ' 

■ ^-"j; Jail jT..,^oJ\ 

03^ US3 . ^3-^1 Jji ii^li, l^Lu^ U g2i3 ,^1* W^t 11 Ji (ui 3 ^^ 

UjutaJt Lj_ / IS1J1 3 J ■■■ ■ " ^LlLli ^3^ . <*j,|, a .J„. » 

<&* ^5 l> ^ .S^ 1 ^3^ j'>i J^ "=^="3 

-S3- J . » »J3ll j 1 * (jO ilj^* L;^^' J^ . : Ur- ^j^. I .-..M l L^^Jl 
(iij^uJi L>^J' t> ^ UJb^i ^ iiiU bUi*t 5^3 



£3-0^0 ^jlc ^jLljJl J3 <ii" UAi_o 



^ pja, i j -». jjL^sJ ^jjIj-lj sLaLa!\ ^Ls iiJJi ■ 

Lj^Li- J twa- l^jiub^ ^jLljjJI tLftiaS ■ 7 f — - 

■ LjJ^Jii-o ,J ( 1*3-0— (J^-°) pjJl lj-S jjJ=Lxi\ Ji\^alLi 




\jA ^£ oliSU ^LLoJI ) J j -lJ3j-J1 iliJi ^ jl^-a .(^yoJI 
.tJUtSU ajLS-o ^\ ^Uj^3 jj-a f 




» - 



^-LUV jijjtluj j\ ^^SLo-aJ' ,J-a J-eJteJI ^-3 l«Li Jjj 
U 1 2"*5 ■ tj^J-e^ (>L^=^ V i_J Llo 5 jj 

Still jSjjiiJl ^y^tj^Vl Lit ^i.ui.l uLu^t^Jl jO^ 

p-j ■ 1 j 1 a J 51 ' 1 ^Li-ii^j p uhjcji l_i!!>Li- ' i >■ 

=Loia!\ ("-4-^ XaLowJI ajjf LS -3 a oj^i- J3I ^jj 
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1 1 Li J ;l1 j i .V ir | ^ If ^jjjil'j J J.rv j I ■ ■ > L- 1 1 ■ j . I j~a , Uj c IjV 



LiL^JI .jLa UoiJ\ ,_^=- j5 -oVl ,J> jL. Ij^ 

Jj-e jj^i j-jyill ^1 -J-?-^ • j-*^ jj--^^ ; ^^i-c 

a ^" j 3 ^ ■ ° l_jL^c£j (j^SJLi i ijLta ail jji^j-^ Lj^LiJl 

d-i}' 1 ^' ^ ' J " " i > ^ l l ^ ■ - ■ ^ . [aJjl Z j 

a jJntxl jjJI |>.l.nll j-°^3^ W^ini i_^3_ L^j^ 

1 j^l ' \ ■■■ 1 

(t-jJI SJ3JJU 1^*5 i*JJ i 3 . V ti—iU 

3tjftS.ll 5 1 l^jJI LA* rAn.V JjV 
t _> i i3Jl ^ii^ll ^ (J.Mii-yJl LiUl!) ^^ijl 



J 3 ir>< J u^- 3 



LljJl ^j_o !■•»■ ~- ^jj-tLo I j lii^ is^-* 3 " l-l^s- -^i^" 

jj_o (_V^ i-sL^o ^ J-. »" ij^j. L^iLa sliljsc-jj 

. ..^ ...1 ^ j i~Y... j.r-^ .W a I'l jlj .al^Jl 
^-I^li GljjVl J_L2> _j_Uj = 

UjJI j^ijZ. Si ,_)^ 5ci1 (J-* 5 " i*-^ 

^j—O LlxJ^J tS^l - * LslJ^ JSJ^Ij ^JsJLJ ^Jj-fcJ^j-l _J"_ 

^ ( J- It lj w ^) Jlfl^j^^AS^l 

^ ts^A^ 1 t >i s > Lii - i ^^ 6*^ '>^ J ; ^°j < ' <J^- 

»\jj»-afl ojii ^^jwjg ( JjjaJI J-is^-o Lo^ ) Lc^J^LoJl 




dJLlii ^ J-a ■ *Ji^^ j i ^W g (J"^ 1 



_oj}LJl a jjts «jl jLstllV JJUd .litiJl 



3 LijlSLJl ^ J^jiL ^^^l Ll> Ufli 

lib . ~ ■ l~t ■ » t w j ,3 j s> jjl — a! — ,~ , Lo^itSg. ^Liu^lL^s . lA^j) 

jiaVl ia^xj i-iLSg (_J-**d J*"' Ut^3j-i £- k *^,3-» j^* 3 ^^ 

i^syi ^.jn.Ti u^syi ^ 

jjj-o Oj^^ ^jL^o5 Jtli^ ^^Is- (JjJ g-jijVl j n > M . ■ ■ ; 

- . s. .. j - ;,iUi ■■ ji*is .recombinant DNA. 

U^»J O 1 ^ 1 t*^ vS^^^J A-iiX^-a Ji?^ Li=!j±.\ ii^rf 

iAc U \ JS* JaIJI L; jJ\ J-aa^ Lit LAiJLi . J.. ?--'^ 

I' jo^... '. j L^-i - ■ ' ^ ^ j r- ^-1 f 1 *■ ^ ' ■ ) (jLc\ 3 i-jL-o^Aja-j 

jLS_^i\ 5 ,j 5 Uilli (_L*=-1 l>> LttsLiJ^-^ 
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5 wl^Jl GLulSJl 



O-* ^31 ^^if. (j^aj ^ p-^jjl L!>Li- t_all9U I iUJ^ 

j*Jo«j> £1 **JJi ^L$^_ii ^L^JI ^^ix L^Si^I*-) 

Oati <^«J\ .LjJI 3A, ^jftuUgaJI 

JUiSfl Uj2£J1 ^1^3 . Lj5U. ■ -V-~^ LbU. 



Si? 



L^^i i^liijl ,><> 0^3 L ^S3 5 
L-il=- Lo^i-o iAs- (33^3 o^-! ij* Li^-iiij 

J^-j !_j-«x ,jVl eLoiall g^i J-if 1,, 1 J3 I j . .. A ; , ~ I f , .-* -\\ ^yk-r \ 
^ jj-* 3 iscalJI 03^^ J* 1 ■ ' 1 "=a-alL; ^-3 111 

aJJb ^^-o 3Aj Ju l '.^ 

iAiJI 1 3^^ J J-.T... I 3 q3: j t LJ=VL4 . . 

Sa^a-^ ( A , 1 aJ^ ^^3 ■ SJj- ^Lc Ljl-o 3 ,^3^ jt-^aij 






rale oLjjiVlj sLi/Jf'l j-jJj ^1 ^ijiJ ^ - Aili dJJjJa 
J^/jl ' "I ^j-e I j ■ jjl lj«. l-i?... . j| ^Ji-l ^j_o Ajlj^jll 

kJS USISj! Jt-^-o-s- (_ s lt J ■■■ ^ ; ^1 j jJl j jjLall \ Att 
a _jAU= LjLiLJlj LjLilj^* ^jj. ^.jl .^ji-Vl 

3->j-« [il&l jJLl? ■ " I ■ ■ — ^ * 1 jfclc 

jT^jSil plS . a all J^-jjfl Ljlij Z-al^llj 

» , Ml > j . \ jXibo Xjij j~Jl iju j_Jl _jjASjlo , a j^j^aJ 
SAi. ^Isc?i 5 *-lJ^ ^J3^ J5 La-all aAfi. J-ll rtl 

»■■■■' su j-,yvi , ~\\ ,i- ^..iH ; w . . 1 1 : -a ,ijV3L. 
UlL- 5 . Lkj^ts. Ljjljjfl 6^_,Lfcw Ljiioj ^1 

ulJl J J >^' ijy^j i JlCjulj i5j»j ijl * 1 
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s^i-Vl ^iKll L.5U. ^ jjLl^xII J iiUa ^4 . 

j-'i ^J-o t-La- l^jjl jjj p-i_JI ^1*' .i_ailic_o JLiLS 

. liii^ j Lu*. -\ — :fl f Vl 3 4 Vi 

. ^jix J-lJl ^ iiildu o Jj- jVl J 3J0 

.LijJI k^l LA**- JiLi. j:1j^: 5^ ^ ^ ^ 

I ~ 4 j l>" , , J L Ml " ^i^Q . U 'i ^ j M l t a'^^ii.^'l flA^ ^ ^ . II " j 

JtLjjJ IJ ji^flJl oli*aJl ij^- a ji.t't Jjll^-a. ^3 

. ^yiJJ a_^wj_«3 K-l ■ n j 1 "1 ri.^ i^jtoj '5 j ■ -^3 3I J 1 ■ J ^~ 

^1_jjJI jl " ^^j:^ ^ lj! jitaSl aAA tjSjm- 

. Zjj jJI J-a^J 1*4-9 ^^^51 



1 jib £^ o 15 •Ukfti Js 1 * -lH^ Ja=. ^ 
, l^' l U.^ ^T.l Ijtj 



^ A3 ULs. 5.13^.3^ a ^b*L* o 1 ^ -W^jj 3 

.Uaji ^jlj^J^ iia-.^ LjjU^ j^^3 

oLL^Jl a\i ^V^ 1 j 1 ^- 1 u** ^ ^J* 11 

iil^ilt s jp. ^l^- ,>» IjjA J licW 

IjjUi-l Uib '»j*h aU^Sl J** 

IjUilil p^li. j)J>; ^ tSI J3 11 OV 1 f^ 1 -!? 



.jiUisji .it... 



lij 3 .aU*JI SjiL^ iJujJ^ jsX^-^k 



, 1 1 •» 






1 II If 




^3 .SjjrtSSI ^UiV! iflMj iisLc j^aa Uits 5 Lb*. 

jj^S ■' — ^1) j ■ ^ LJ Li_l^3- (jl Loi . jlfl J'" ;^ f^f-^S 

J£ JaaLS LijJl ^ s^^3-^\ jLLlJjJI ^JliiLli-1^ 

uLstsJl | n.T.C. ^jl jLijlj^Jl A_JJ^J1 ^Is-L; ^ . Ji7.ii 13 . .lj-9 

1/ Uj f Ayrt^L ^ t j,7.Cti ^ U= jZJI lJj:L^ 

jju £ 3J -.1 . » . Uv... , { ^jLsl 3> jiil J Ji S '■ 3^ jJjtJI ^Jj-a J - 

. -1 , 1 U^. JL^jL r |Ti\> ' (jits " ill-Vl iUj :*i-o Ai-Ui 5 

(jLS ■ -I li-^» (J— jj, Jjilj - ij*^ 1 LeLa3 jSjo 3-4-3 . Aj J.^ 

li^ -^Uall laA Ji* ^sUJl oL»JJl jj-s pt^o^L. ^Lkil Li oil J>: 

. I j- - (J-eLalU ? » a '' [j 3SII] Li 

. " 1 t 3Jiilj j>>2j . p j7 cJLi (j^LicJ^ LijJl ^^ic ij g . f-^n ^l 




I 



II Ml I I! ■ ! Ml 



i m 



SU'jLiwi Li iLjilj^JI Ljl#irt it1jJLu 

uS-.>0^ ■<^ 1 ^) U*l» o^**l W jU ->» 




4yJ Lu Ia j-«t ljLLc>JI J^j-c ^3 J->- JLUl 




-i Lot q 



l^ylc ^glitj (J elai £j-£=J LS"^*" jj^ '-jLj ' "1 * ■ 

l j_o^iij > a A (J^c^JjjaH p In" . jLilj^i\ jjjjjl^ .-slAiS! 

ViL. ,J)_o i-iilst-uil fl^i^fl ^jU-oj ^Ladl jjj-o I_all^oJl 



jjjjj ,j3iLaj ^ jJl (juliU ( j J _o ^^j^Loil iilLjB ,jLs lilii j-°s 



jj L .1.3^ Lfl-olr ^,jr;2.,\ L^ll JJJII3 I j 



ijj^^itj jjulill jjjji jajI^j . ^awJl ^13™)^ 3A1 Ijjb . 1 * ... -w. 

? j^Jl i_i ^^3 Jj^li 1/ liLoii 1 IsufcJl 

Loi . i^LiJLoJl pJsl^ill liLs- ^ uJju La 3^3- -jLoISJ^ 
.LLiU- (_Li^ ^lil j^jJSl J n ,, J-, " . — 

^ ,j jj^alS V J-iti jli t L3j_^1 L » ■ ^1 ;j .LjJI J-a 

^3^11 \ jjb ^Li- Ltoi-J-t^3-5 ij— j^3 L^Ji-bg ^. - j'-j I . 1-^ 
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I-jlUl LJ^jaV J5 3 XitjjM r3 U 
a Aa> ^ *VS jJl l-lnr.i U^s ■ ^** 31 

tJU£> ,3-0 5_iLe\ 5 A-J^l^-s J£> ii ^wJ 1 

Uiii SjtjS f L^U=* ^ _^>: p^lU^ 
IlI_V\ a Aa> UJ 5 Li3 ^Ll^Li Ills 

StfiliS . JUi^Ji 



u^i\ 3 .^iU- j-o *^ ^ c 1 -^ ^ 

^U^Jl .U-*Lw»-t LiU- ^ SJ^^Jl LiaJl 

I ,M ,^J1 I .- I', jti . ..\\ ...I . 
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p j'Ji * - -i — - 1 

U^SLN -2 
-4 

i^l^Ui^j^i .4.2. 1 ^ i^i^^all i*U-V1 

Li jJI iA^JI si o j^-* * ^ 
r ^ JS Ul^Li ^ - 4 
^ j^-^^U^Li .4 . 3. 2. 1 ^ i* ±9eM aSi 

.UlUJt Jib j_.j^>. ^ J-Li3 Ll, I^UJI 
I^ic J_U ^j-LjaJI i££u>t*JI 

u^^^u^Jijs -3 

^jA^J LiAil pJ-u. JSli Lo^ .(3 jjlk*JI 1 _ f juJtil ^- jT-» ^ n ..." 
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J=ii oL-^VI Ijjli - 1 

uUUJILOU. -3 

LjSSjJUjSU. -4 

^ LiUJI JSj .4 3 3 3 2 ^ I^JI 

*' ' 'J J 1^ ~ ' ' L J ^™JL-3 -Lu^^jLi jLSj j tal l ftj ■ „«" 

.-^1 j^JI A-JJ ^LosS Ls (Jip, . l3'U$»«H ' "I t^-" ■ ■ 

iLij ji lj UuU>> (J-oJej — 1 

w Ulil - 1 

>Lb*tf -2 

-jJl -3 



^3 . 1 j^iS ^u... sj^-1 5 lis. 

jj-o SJjlLs- A- ^r .^-i (J-ojij (j^ I 4>\r .LAsJ^ l^.^a p •■■ °'" S j_a 

^ jLttiliu tjUjs*- WAIj ^-rt**^ LiUJl Lol 
g i 1^" j^S13\ id^» 0^ lJ ^" tiiLa 1 j-jij .Unyjl f 

. p^l niH ^jJi^jJl * '■ pi » . V - 1 

. ^1 ,. v S.t'S/l 1 a 5 j?" V Lo-ij — 2 

^.Jli^j,!! ^^U^oJLs .2 3 1 Ji, jL>U.VI 

J^jaj yl p mj jl g,>J^"m 1 1^3 J-^j-i (fi^l mil (j-*J3 uV^ 

jj-to i-^aSLJI ^11^3^21 ^-°-;j3 - 5i - > ^ : >- ^^-S 

(jL L>UJ1 ( J J1tjU :i :3 J J1 3I r jJl JaiaujUojjj 



I I! 



3 oga lj! hjjju 



,jj ^^-i-i^ i s^-J^g ^L^j. Ribosomcs : cjL^-jijjJI 

UU! p.-jSi i-^jiJi Genflic code : MU*** 

.^ji-Jl J 1 J "" "~ " ' ^ l"* -j^LAllj W,--*-^ j3 

f jJI ^ Ly^. ji=i Thrombocyies : Ijjj.aJI ^SLi^JI 

Ait ^ ~"> iWij 

£J(a Ja l»iU]' ^ijjjJl . Protein medicine ; cJlAjjjjJI i_J= 
jl^L-^L^ JIa-i_i Jx i^sLa jilt Gene medicine : uL^JI^Ja 

^1 yU l J|j l l:.-H Ui . Jilil] bjjjj ^jS], 

L*- jlj U^ji jj 3 ^; j- 111 urr'jj^ 1 o-* t>" Fitrin : 
.^^.^aJI jaj jjSi jJI J^=Vl jjjjjJI Fibrinogen : j^^jii^i^i 

.jIaIIS Transgenic organisms : ( I 'r<' t D ,Tl ' : ;~^ li-«La- <-3liil£3l 

a^ ujiJI f aJ1 ii-; ^ Sj >. ji oUoJI jiJLa 

. ^yJl ^ > J— J 6 1 
.^L^JI jic i=«i^ Li-iii i-tj*- Chromosomes : LjL4j-^.jj£3l 

i-iUJI ^rlijaJi tn^riu ^ ^M=4 Genome : ,^1^11 ts _ 5 i--Jl 

jjl 100 ^ Jjilj ^-i-JJ ^sj^tjlj ,^LiLS31 ^-j ^ji JSlj 

r j.iUI ^ajJ' r | ^f^>jj> Hemophiliacs : LAiijj^Jl j_» 

^.^^ ^^^jjijusiai^B, Clones : liaJMUslfll^j 
j_L»3 Lt^A- ^ i->3LJi J 3-jJ1 ^* uL_aJ^ ^ j^L 

^'1 ' J TratrnfirriiiP gpnps • jUjwH JjJU 

a-jji .jiiji jsii ^ j^j .iJjJi ^sjL^I Nucleus : iljill 
^L=-jj ^^Si ^3 .li, ^1^=.= Nucleotides : aljjjjjiSjiJI 

.Lki.1 jj=-3 ; ^1 L.1UJI Tunmr : fJ3 JI 



pl^i^i JiS ; 1 \ a f ^ JtUj uL^j^ Anlibodies: uLi»*ll cU»»-Y 
^— = -l=-3M3 ^L^jjJl *U. Amino acids : iii^V ,jisl«.V 

^a- ,3- jdl __.Vi Heredilary diseases : LJIjjJl (jal j-V 

^ ^I—j ^"L^^Ji j^al. ^ Enzymes : oUijJjft 
. I^-S l[Ul! ^ 
ill ^j^ii: J ,^ihtv; ^ w3U^ ;j j Restriction enzymes : ^j^ill 

L^Ai- ^ . A l-i^ 1 _ r -L_ j iiJI LiiU- Jai^i 1 ; ^sjj Insulin : ^^iVI 

.iJi jill^ l 5 j'i> s LlUJI .li. Proteins : ciUjS^I 

^; io^JjJI LiUJI, .LHjJI ^ ^L^lj^Li .ij-jJI UcLb, >Ul 
^U-i ^III tjU.-^JI jU^jjJI ^ 100 -i^-jij . ^1 jjiVS3ii 

^jJlSjJI Jj^j .--5 jj Genetic tlngcqirint : Xjll - — : " 

- ij^J^**' 1 * ^ cj-^ [j£ *i J J-^^ <_>£il=iJi Ujll Jai 

i» — -1- L.y^ ^ jjuci iJjJl s-Ajs-s ijjij jL1L£ Bactcna : IjjiCJI 

jJLc ^jj^ . jLidl L^i-a^ ^a^stll , I . j qll L*1ji ^iVS'^ 1> 5J3 ^L— iV^ 



^■jj jiijj J£a jjlt jjaj Plasmids : iJl.i±jpLJl 

23 ^ ^jist: ■■- Human egg cell : Li^jJI 

iljj^J ,1 , All o-mi^j iJ-" Blood Clotting : r jJI iaLu 

:robsbreeding animals and planls : OULiJIj JUI^jjiJI fanH 

Jl ^ii aU3U31 jUiil ^ .iAlj .uUlfdtj 



,1-^1 iJ_»J\^l 



StjJlJi-lj-.Jji-j. 
/_« -SVT SAi 



Jl ^j^^JI •l^tt.i Genes : 



:^>5 

-ijjixji j^'iil^ a=> ^ White blood cells : .LoJI ^jJI UsU. 
Jii „3 — ~" f ail jJs'uiU. Red blood cells : »1^«J1 U^a. 
^j^-s jSjJI ^ i -.-■-»- jJ-i- Humun sperm cell ; i^jiJI o'^i*^' 

. I ^ .5 LI ZJ^j yS\ AIU3 U^-tai - 23 j£ 

ij jiJl ji jjJIj ^^uS'il f 5^ (jjJI 1L3J1 JiL. Blood : ^ill 
. LiUJI ^ sa,^ ^ f Ali 

UJ I Ja ,Vn 5 jLr jtoj , L J j » jjl jji^aJI DNA : UilJl 
. I_J jJ 1 jj-^" 1 ^ ^ L-jJl Jr ^^2^3 ^ a ■AjJ' sA_jl 

Ji ^Loji^Ji^i^-i ,_U»j .^3=- Messenger RNA : jllli J\ 



29 Antibodies 
20, 19, 18 Amino acids 

24 Hereditary diseases 
15 Enzymes 
33, 32 Restriction enzymes 
33, 32, 28 Insulin 
33, 28,15. 14. 10 Proteins 

39, 38, 9 Genetic fingerprint 
33, 28, 15, 14. 10 Bacteria 
33.32 Plasmids 
34. 26, 25. 23, 1 2, 8 Blood Clotting 

40, 37, 36 Crossbreeding animals and plants 
30, 26, 24,23, 22, 20, 19, 18, 16, 14. 12, 8 Genes 

10 White blood cells 

10 Red blood cells 
20, 12, II. 10,9,8 Blood 

38,33,31,26, 17, 16 DNA 

20, 17 Messenger RNA 
20 Ribosomes 
25, 19, 18 Genetic code 

1 1 Thrombocytes 
25 Protein medicin 

25, 24 Gene medicine 

37, 36, 22 Mutations 
14, 12 Fibrin 

1 2 Fibrinogen 
31,30.27,25 Viruses 

16 Chromosomes 

38, 26, 16 Genome 

24, 22. 12, 8 Hemophiliacs 
40,35,34 Clones 

27 Transferring genes 

17 Nucleus 
19, 18. 17 Nucleotides 



J La 3-3-3^1 
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j fl.'r.Cv.,, N ■ ^ ^ ■ 8 iJi 

^ylll .jL^j ^SL. q^SImiJI ,J^\j j^j-i^i-^^Sl^^ 

< t >- 

. LiUJl -5 afc^fl«SI J>=-^ • 

^ t3&^ jj^.^ijg'. j^Cj .11 Jjj^,t.C^ H ;K la il^ 




(202)4037567 ^Sli 4023399 :^Ci 



